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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a steering feeling of a driver 
excellent without unnecessarily deteriorating a follow-up performance 
of a motor with respect to a control command value determined in 
accordance with a rotating operation of a steering wheel. 
SOLUTION: A brushless motor 11 is controlled in accordance with a 
steering torque detected by a steering torque sensor 15. A sensitive 
region determination part 31 determines whether or not a running 
condition of a vehicle belongs to a sensitive region (a region in which 
the running condition is high speed running and in a low steering speed 
time, and a driver feels a steering feeling sensitively) based on a 
vehicle speed and a steering speed. Based on the determination 
result, a modification of a control mode of the brushless motor 11, 
such as, the change of a control gain, or the changing over of a 
presence or an absence of correction by a non-interacting control 
correction value or a pulsation torque correction value, is carried out. 
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(57) [Sft] 




siis^m * * of^n^is * 7 * - * ^ 

Cfctt«l:*J»t5*-^*!l»f 1 1 «:f 
Km*?— y v^gd^-c, 

»tt7-f-y V^Sr«MS^«C5««"CfcfJ, SMEW* 

-xtt y >^g 0 

[»*S4] ttE»#*lXtt2fcE*^fc*M<D««i 

[»*«5] StrE»*«ixtt2fc:E*U3t*:^«i(i 
©tt, gjEWS^a^^snfi^crmni*-^*^ 

hA'^*tjEI|[fc < t5*|]EW*#S*:M«li-5<>0 

[^^i¥*0#i&W] 
[0001] 

[*M^jRi-6ft«»» ] *&wn. vuk'^> h*/u<Dm 
[0002] 

3 2 9 7 9 9»4*WC*S*VO*3 «t ? Ma^K 

/u<D®mwimcj&£xmM*-*<DiiFW>&fflw^zf^ 

4- b**<y9 LT«»*-*©fMft*ME*£Snfc»J 
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2 

[0 0 0 3] 

<tLtir>, mm h^t^x v&m^j-v y^utt 

[0 0 0 4] 

Six*: ftte, SlK^^K^^EKS^tc 

y y^^Mi:§oJ; 5 K LfcffiS)^!7-;*^T y 
[0005] ME@ft*»«i-**:«>^ «gejftf>li/& 
**rft#-rs«»^~^^, Kttfe/N^KywiilftlftfPfc: 

Zikmir itirEtftffi^JxfcMb*-* 
Eft^S^»J»S^«icjSUfettffit-*J»^6*-^ 

[0 0 0 6] rco^ s ffilx.fi, MEBf3£«>«*tt. il 

*P^*fTttffi* s MEW»0««(cJR-J-5^5^Sr«ffi 
[0 0 0 7] mEoj:5^«aufc*»W»c*5V^-Ctt, 

50 wje^ax^ftownBiRaex^sof^ffljcjifj, $:^(^^ 
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3 

WSrff 5 t ^ 5 i 5 l:«»tt*S:aiftx 5 ^ i: 
[0 0 0 8] «trEfW»ffi«SC3E#aJiiJ:6fM»» 

[ooo9] ^fc, «jffi»j«ffiaae3E^a»-j:sfw»ffi 

[0 0 10] £fc s «re»Mtt«X9E^aicJ:dffi«j|8 

¥mz&zmfeizj&zxnw>*—*iz*tirzmsh v^t 

h /u * ffl jEH Sr « *> X m>m * - 9 SrftJ &■+ £ r t J: 

ffiiEm<nmw<ntzib<Di%mz®mxz. m^mmm^m 
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4 

[0 0 1 1 ] 

etf, *mi<n%i%m&m^^xmm*m^xwft 
[0012] :(7)ii/^-xf7 y ^y^mn, msb 

72/^*-^l lSriitV^o ^S/U**— *1 

m&zftmmzxmmirzfj ki 3*r*M6#ifijf;i 

fcfc*>f uy Kl 3l:T»l:tS«Snfc«tt«i 4 1c 
* 1 5 fiSIKtt 1 4 {Cf^ffii-SSIfS b/u* Srtftffl LTRJ 
— * 1 1 tcfi, — * 1 1 Comtek &1$ffi-t- 6 

20 1 1 cDIUK-^coiHjetc^cr re/2-f o{£f§(D^#5 2 

[0 0 13] ^yislsX*: — * 1 lCDlHlte^M^i-Sfc 

»7i/^ h^lff*a5 2 1 % RL*tt*»2 2*U«Ji 
SB2 3 Sr«X.rv^So **T^ h^ffg^2 1 tt % ft 

m ^ Lf:^ot itani- 5 t <ir t ^ig v cDlf^D tc L 
30 oX»'P1rZ>Tisxhhsi'*&ft&1rZ> 9 jplL^tHm 

1 4 0[Hlte(c*j-t-5®fct^{c:^-iCLfcML h/w^^r 

[0 0 14] Jg^m»ft^:^^2 4fi N BftlEJB^h^^T 
^0 ^^i^Lld*, I q*te. ^ 1 1 <D\B\fc : ¥-± 

*Srt>A*LTM«*fl«[EId*. I q*^rMiE LTtU^li- 

ttdsfiv t'l^il^a^Jffli^/c^lc d fftS^ q Nk 
»««aEld*. Iq*^rfflIE-r5 0 
50 [0 0 15] «HEMjE$ix^:dlft&t/q(BiS*tt«fEId 
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5 

*, I q*tt»JHf|5 2 5 , 2 6tC«t»Six, 8t*» 2 5, 

2 6lt d tt&t^q I d*. Iq*^&dN&V 

qHtttnsid 1 , iq*r*n«x«jM-aw tic* 9n 

»lAId, Alq&tfWL-C. ttS««^*J»« (PI* 
2 7, 2 8CMt5, tfc«a»#J«»2 7, 2 
811, iMAId, A iq&ffll^fcTKftl. 2 <D*HgL 
c^fTfC j: 9, dttSt/qffi^mm^t I d, Iqj&Sdttlift 
q *6m^m^ft I d*. I q*^igffii- Z> cfc 5 »c d tti&tf q 
tt«**BEVd*, Vq»fc*;ft«x»i-JM-S. 
[0 0 16] 

[3&1 ] Vd*=-Kp- A Id+Ki-J A Id dt 
[0 0 17] 

(S£ 2 ] Vq*= - Kp- A I q + K i • J A Iq dt 
[0 0 1 8] tfre»l, 2*0«#Kp, Kitt, 
£gf5 3 2a»kJfcM»#SJ»ffi2 7, 2 8ICtnWft» 

£*a,£fc<OT\ «5J£««*iJ3ett 3 i©WSi*i:iSCT 
*ix-ejTj*454l[fc»3fe*Jx5 B «J£»tf¥iJJ£tt 3 l 

fl»s r 0 j *r*irt£^W«* i-*t>t,3BE#ds«Htt7-f 

Tfc£ 0 3 ltt\ B2Wti5i 

1 7 3&*6>0*5S v »t^aSfi-t"5^7 1 1 

u^^— ^ 1 lttSMfi^>K>H 2 ^iS»LT[l]tei-5 
*>cdt£>£<dt, JWiaAa«»f4IM6^>K/H 2 0i 

[0 0 19] «»*S4=«5 3 2fi, «*Kpi: IT««5 
2o1i:KpO, Kp1 (KpO>Kp1) SrfSttLT^S £ kt> 
\c % «»Ki t UT»*-5 2oMKiO, Ki1 (KiO>Ki 
1) Sialic LT^oD, «JS««¥M5Effi 3 l tcj: *)tm<D 

ftKp, KitLTKpl, Ki1«rtkfi»ja»SJ»a52 7, 2 

&\za, «skp, k i t lt Kpo, KiQ&ttmm&mw 
2 8 K-tft-enflW&i-ao 

[0 0 2 0] dtt&T/qttS^WEVd*. Vq*fl, ^ 
»M«l«|jElttMFn 3 3aT/**»3 4, 3 5tCfcD, 
d(*J^q#*jE»«WEVd*\ Vq*' fcfiiE£nT2 
»/3*B*«*»»3 6«C«|fcS*t6. AHHMMMIjE 
«W-*a$3 3tt. d«&tfq(M£tti««cId. Iq^l/lHl 
(B^OftjSftcoJCS^V^T, dttXtfq*Mt<#«0EVd 
*, Vq^^^O^^i^MflllijElto- La- I q, - o> ■ 
Ua+La- Id)^f+gi-5o **5, liME'f * 
La&t/G£jfc <f>afl. ^fcftfcfcftfcJER"?*)*. 8?^SB 

3 4, 3 511 d«*&l*qtt«*ttEEVd*, Vq***b* 
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^#«W»*|jEit»-La- Iq, - o> ■ ( <t> a + La- I d) fc* 

Vd*' = Vd*— a> * La- I q, Vq*' = Vq*+ a> ■ (<fra + La 
• Id)£HfcBLT, 2«/3»«*«*»3 6lc#^r 

[0 0 2 1 ] 2 ffi/ 3 3 611, d$4&tfq 
»MS]Eig<fr«EVd*\ Vq*' £3t@ffi^aEEVu*, Vv 
*, Vw*CSIlT s l^£lfcLfc3tBJS<fc«JEVu*, Vv 
*, Vw**rPWM«E3B±»3 7^tt«i-S 0 PWMl 
70 JE3B£»3 7li % 3*SH^mjEVu*, Vv*, Vw*JC*tJC 
LfcPWMfM#p«flE«-&UU, VU, WU£r^ V^-*[h]S&3 
8J-ttJ*i-So *m» 3 8 It, SlffiPWM«» 

mJEff-^-UU, VU, «U*c#«Lfc3*B©Hi««EE«#V 
u, Vv, VwlrliLt, l^^i^mJEff fVu, Vv, Vw 

2ti, >u^^e— ^ i i izztrz 3te<Dmmmm i 

u, Iv, Iw0^^2o«lfilu, Iw£}£ttiL 
20 T3ft/2«iWJMH4 3(Cia*-rSo ^C03fg/2 
Sffi«at!»»4 3K(1, ^®^4 4(CTHiIfE^aSS5^m 

*xtv^ 0 3ta/2tajffi«xui«4 311, :m<b<£>3ffl 

*ffiara«8Llu, Iv, Iw?r2l@^dtot;q^tti 
S«Id, I qlc^&-f £ e 
[0 0 2 2] .HHte^-fe^iM 6 frh<D 2 fa;<jv* 

4 6 KflM&rso ^jtffi^ife^4 6 ri % e 

t6o £fc «»ftaCJft»4 5^TtfJ|L*ix5«*A0 
mm <o «rffl v fldlEMISi6*«jE-r S «t 5 I- LT 4> J: 

40 \<\ 

[0 0 2 3] ±IB«Ao«ftffifllttBH 1 
4, 16, 17, 41, 4 2^t/^ ^[H3SS3 8£ 

^3S«(cj:9«rit$tLTl^ 0 LT. y 
h(^cD#a2 1 —2 8, 31 — 37, 43~46(1, ^ 

5 e Lfc^ot, *it>fl4, 16, 17, 4 1, 

jo 4 2*»&0>«ai«#tt, ^ty/yy^i — h (i^ 
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[0 0 2 4] ±IE(S><tp{C#|^Lfc^mJSMffi 

mm&ft-tzt. ^<D\B\m&mz*<< * ki 3i,cBm 

1 4K#^£*L5i&tt hA^SrtfcfcBU ^7^^^ 
* l l ds«ft*J»K«JcJ: 7K*J»S*tT«rBE»lK 
h^flO&CtiTis* h YivtXZJ n y KI 3 £rJ§Elb 70 
-T5<^T\ iftfiJl^ S/U**— * 1 1 c^igib^C £ <9 

[0 0 2 5] r^«ft»J»3SB^J:Si^— tffirJW^*;^ 
Ttt, I*7^hM»»2 1, ML^tfg£l$2 2& 

3H-**i:t>k:, 2 4 Ojg^ h/u* 

T*RV t Z<DitiXO&m't is-V-mz&^^X d tt&T* q Hi 
*B*«aid*. I q*^gf5 0 ^IT, StJ|L«|3 2 5, 

2 6 , ttmrnftmrnn 27, 28, 2 m/ 3 ta^ss^gi 20 

SB3 6, PWMtBEISt«3 7RW ^-^IslB3 8 
^ Sffityf4 1, 42, 3 *B/ 2 4 3 

&tfSt£ffl54 4(Ciot7-f- ZtltzdtoRTf 
q*»*tti**Id, Iq*r«V^T, i^ttUittff I d, I q# 
W»fr«ftld* f Iq*lc*SL< 45* -Tftfot,:/ 
r>^-^ l l h/i^T* (fl^h^T*^ 
#«ir >1HIK «£ o TffilE £ tlX v *3«*fcttWMltjE £ 

^~ni»t5o #^P»M«l«|jE1t 
ff»»3 3&tf*Wffl3 4, 3 5 11, d, aW$XTW 30 

7, 2 8^e>Odtt&t^qtt*i*«JEVd*, Vq*£r*itjE 

[0 0 2 6] r©J:5ft*-*»J»*, ifc«Uai»#J»« 
2 7, 2 811. SMM&2 5, 2 6^P)W^IA Id, 
A I qXtf«»3B±tt 3 2^e>^ffi«Kp, Ki£fflV\fc 
_tK»l, 2co^»^^tT(-J: 0, «^-«JEVd*, Vq* 
«rff-»1-* 0 «J£fltt¥iJ£tt3 im *M<&* 

LfctfoT* «*3g£SB3 2^HtJ|BjSSL(C*iJ^$nS^ 
3£Kp, KifrttMflI&AMitt2 7, 2 8i:«fttS. r 

Kp1, Ki1dS«»Kp, Ki £ Lt^nW«$n, * 

iO*S«ftKp, Kit LTfl«&£*LSo wHf)OlKp1, 
Kit, KpO, KiOll, KpO>Kp1&tfKiO>Ki1(7}£-§g 

[0 0 2 7] Lfc^oT, *W^*tTttffi35 s «JC«*J- 
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^iKd^H 1/^7^^^^-^ 1 1 l:J;57^ h h 

[0 0 2 8] ft*3, ±1E»1*lfi«ffi^*5V^TH, 

<D£?\z s 3a«J!^±0««Sr*JSi-SJ:5JcLT, fu 
IS»J»y^ iS^±M D **. S J: 5 K LT «fc 
0 2Jc«j»^-J-J:5lc*aiE«lCffl«o 

< .45* 5lc-f-jh,jl *v\, 

[oo29] b . $2 mmxm 

Rfc* **WO»2Hlt^llStco^THfl5S:ffi^TttW 
t5t, H3ttl^»2*ife«ll8Jc«5«»^l7-^7 t r 

[0 0 3 0] r^2^1Ml^^t(j: > ±E*1* 
I6*«»c*3*t6«*»*»3 2*rBi]»LT, «JCB*«*B 
^3 ltCi6«Stt***T8MM«l*|jEII[«-J|C»3 3 
< i v(cLTV^6e *^fW»»jE«fH|Cffl 3 3 

ii, 3 itciswsie**ca-5v^r. d 

•*&t/qttfflO*^F*M»«iE«io-La- Iq F 

a+ La- Id) ^rit #JW#flJ»SlS2 7, 2 8^P><OdttX 

t^qttif^mmvd*, vq*(^D*-rs^*^mjspi- 

6 0 rc7)#^. Jt««»«J»ffl2 7, 2 8tC*5ft 

5dtt&tfq$A^mJEVd*, Vq*OffJ|Ct2:*5H5«» 
Kp, Kifl, -^«>«:«>^n^:^»t»*)5o 
[0 0 3 1 ] *fle«fcitt: % 4tRo£1TttllR^«je««^ 

ttXt^qttfflO^i^ftiJ^lSiEffiwLa- Iq, co ■ ( 
a+La- Id)OffS^r^JJ:LT, ffifS 2 oo#T*«W 

MjEft^ roj , ro j (cis^-r^o mta ^ . 2tH 

/ 3 *Bffi«a!*» 3 6(ctt»*tb* dttXT/qWlilS 
^SJ£Vd* f , Vq* 1 dtt&t/q***i««flEVd* t V 
q*l^L<, TISS3, 4fcJ:9«Sttfct>^t*S 0 

[0 0 3 2] 

I^C3] vd*' = Vd*= — Kp-A I d + K i • I A Id dt 
[0 0 3 3] 

[^C4] Vq* f =Vq*=-Kp- A Iq+Ki- J A Iq dt 
[0 0 3 4] -2f, *W03feff*tt^«JC«*^*S* 
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qttffl^*^F*#Jiap«jE<aaj-La- Iq, -co-Ua+La 
■ Idi&Zti'etiftmZti. SMWB3 4, 3 5l:tit« 

m&nnu2 7,-2 sa^^dttat/qte^BiEvd 
ms^tfesp 3 6 icflMesjta d M&t5 q wsiE^^mEE 

Vd*\ Vq*' fi s TIES 5, 6IC«£ 9 ^ £*t*i £ ft 
[0 0 3 5] 

Vd*' =Vd*-o) • La- I q 
= -Kp-A I d + K i • J A I d dt-co-La- Iq 
[0 0 3 6] 

me] 

Vq*' = Vq*+ Qj>(^a+ La- I d) 
= -Kp-AIq+Ki-jAIq dt + co • ( 4> a + L a • Id) 
[0 0 3 7] dcD£ w^*2H.lf6^tC*5V>r 

*#J»MjEfio>- La- I q, - co • ( <f>a+ La- I d) &^£> 

^*fM«MSiE«a>-La- I q, - co • ( * a+ La- I d) 
fet^y^^^^ l l £ftj#p-fsr £lcft5 0 
[0 0 3 8] £r-5T\ flMtfl0#iai£ Toj tCafi<T 

roj iSff«:**«ii-5*4foa*^±«3, raft 0 a* 

5 0 — #nF*ftJ»4i]E«:co- La- I q, -co-(<f>a + 
La- I d)^ff-^tciol/>rfiy^^u^^ — ^ 1 1 O^lit 

•Iq, -«-(*a+La- Id)^at*t». 
ttiEffiwLa- Iq, -co-Ua-f La- I d)£r^tf d«]& 
TfqmffilEm^W.frVd*' , Vq*' ^y^y^^^L 
It*). ££Lfta»ofcf9^S»^asfc* 0 
[0 0 3 9] ^^8*, c^fB2HJ6?gffitcj:tb^ *: 

«C*^P»ft|«lMjEfia)-La- Iq, - co • ( <f> a + La- Id) 

lSdt^SU ; q#^SiE^ml^Vd* , , Vq** (DyN^^^i/ 

£<bK, roS^tCfi, *f»S]8ijEfiwLa 
• Iq, -co-Ua+La- I d) (cB8«U/t*J|3flS^5!^ft 

^T^ftJffltfilEfico-La- Iq, - co • ( <*> a+ La- I d) 2r 

^T* (dtti»t/qtttfjE**«SfiEId* f Iq*\ d 
tfq6Mf^®£Vd*, Vq*) VU^^E—^ 
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/0 

[0 0 4 0] ft:fe\ ±|E»2*J6^ffi^*5V^tt. 

Tt«tv^ 0 ros^, ±tam i 3 

2 (CTife5£Sixfc«SKp, K i *J4;«jBI»«H»tt 2 7 , 

jo [0041] c. i3 mmwm 

tai, H4^(s]^3^ffi^ffi(^5©i!)^ 0 i7-^^r 

[0 0 4 2] r.O»3*«l^lBJc*5V^rtt, ±iB35l* 
*««8^*5*t 3 2l^^lT» h/^ffilE 

IqrSrH-Jti-So IOjRih;^IiEIIqrliS»«4 

8 s nusiSLas 4 8 nm^mffiikTZt® 2 4 a> b 
20 (Dqm^nm \ q**>t>muffiW} v^tWEV. i qr^M 

%-? 5 r t iz X y> q fA^m^L I q**r*tSE LT«»» 2 
6(C{fc»i-S 0 ft4b\ lt«a»»J««fP 2 7 , 

2 8 {Z&tfZ d*bXt*q*Mi<frfiJEVd*, Vq*(7)ff^(C 
*5it£^gfcKp, Kite. ^ft&ibblnlziZScXlbZo 

[0 04 3] mW) h As* ffliEfitf 47lt h5I5^J^ 
»*«CjD*.r, ^MM4 5^f)Oi^0M3 
tB/2tBffi»3E*»4 3^feOqtt*ffl«SLl qS:A* 

mm h/u^»]Ettlqr*T1S»7<^*J|CoJSfi : (-J: 

V^^iCti, M®Jh/l-^ffiIE1it Iqr^ roj f-^^i" 

6 0 

[0 0 4 4] 

[^C7 ] I qr==Kro- Fo( 0 )/"Kt+ Kr1 • F 1 ( 0 ) ♦ I q 
/Kt-Kro-Kr1-Fo(0)- F1 (0)/Kt 2 
[0 0 4 5] ffift%C7<P<D h^f&MKtRlfmmh* 

£fc, i!Rfth/w^B8»[Fo(0), Fl(e)fiI^ioT 
[0 0 4 6] r <OWm h/t-^SiE® I qr^o^T^mtC 

ft) iq*s roj o»^tcdotfs*» (n^v^h/i. 
^) Kro-Fo(0)^, qtt««IqfCj:Sdc» (y^y^ 
/i^h/u^) Kr1-Fl(0)- Iqt^b^So ^-"C\ 
^Kro-Fo(0), Krl-FI(fl)- I q&m\<*Z>b. MWih 
si-? AT(0)iiTIE^8<DJ: ?lii$ti6o 
50 [0 0 4 7] 
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[ft 8] AT(0)=Kro-Fo(0)+Kr1-F1 (0)- Iq 
[0 04 8] £i\ =r^>^ K^^Kro-Fo(8)«C^-r 
5««i:ov^#x.5fc/ ttlTJ h^*T<e)W:TK«9 

»l Ot?*t««Iqot^5^tlc:J:0 ^v^hA- 
* Kro- Fo( 0 ) Sr^5fe-e# 5 Q 
[0 0 4 9] 

[ft9] T(0) = Kt- Iq+Kro-Fo(0) 
[0 0 5 0] 

[glOl lqo(0) = I q-Kro- Fo(0)/Kt 
[0 0 5 1 ] y y^/Uh^^Kr1-F1(0)- I q£ 

»4t5ri:S:%x5. tti^ T ( 0 ) li 

mrf£m^fElqo^ffiv>TTI5ftl l 0> J: 5 £H3 © 
T% ttflc I qo<Dftt> Y) (CTIEIS 1 2 T^ttl I q1 £ 

[0 0 5 2] 

[Kill 

T(0)=Kt- Iqo(0)+Kr1-FK0)- lqo(0) 
= Kt-Iqo(0)- { 1 + KM-F1 (0)/Kt) 

[0 0 5 3] 

[112] 

Iq1(0) = lqo(0)/ { 1 +Kr1-Fl(0)/Kt} 
^lqo(0)- { 1 -Kr1-Fl(0)/Kt} 
[0 0 5 4] LT> CLCOftl 2 icifjfeft 1 0 <t <9 ^ 

£ftfcIqo(0)£ttA^;fttf, TIBS 1 3 &m**ti&. 

[0 0 5 5] 

[113] Iq1(0)= Iq-Kro-Fo(0)/Kt-Kr1- 
F 1 ( 0 ) • I q/Kt+Kro-Kr1-Fo(0) -F1 (0)/Kt 2 
[0 0 5 6] Lfc^oT, m^m^Iq*^ffiiEi-5/c^ 

[0057] *g>«*, zcom3mmnm^xtnt, m 

ffljEH I qr^T/7v/^^^^ 1 1 »t5: 
££rB£ltT*#, P]^ — ^ 1 1 t^t^Ti/^ h h/L-^co^ 

/i^ffilEil I qr$r^^^V>T*y7'>t-^ ;: e~-^ 1 1 £rftj 

« K/w^MiEIB I qrOiS^ofc^^rsI^ 
ffl5^"C#, S^h/i^T* (fg^mficld*, Iq*) tc*t 

[0 0 5 8] ZW»3SH6»ffiJC*5^Tt>. ±15 
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72 

»2HlftJg||B^»'&^IS3«f-. Jfc««#»J»ffl 2 7 , 2 
8tc*5^2>Sl3K-*iJfflSn-5««Kp f Ki«rj£R£Lfc 

fitftKp, KiWJWW2 7, 2 8(d^i-5J: 

[0059] rowaJHSJUttJcfev^rtt, HHP 

t«Sttv>»^t^fM»ffi«^ES'JL*d^ofcdS % ±IS 
»2HJ6»llB^ra«Jc, *Wcojfefi 1 «ll8*s«^««^jR 

[0060] d . ^4 -mmi&M 

i-5o r<75JB4 jtifi*lBtt±ia»3*lK«ll8i:«fri^« 

[0 0 6 1 ] ««Ph/W^«jE«tHIEtt4 7 

l*> «lS««¥Ufe8B3 l tcJ:52pJS3fe*i:ft5iSo) fcfc: 
«<5v^"CJ!IR»h/w^MjEttIqrSrf|-J>Ci-io MWiCDfeft 

IU I ^»f«o»/h«€ «± ( I a) I ^ £ ) -?£>n 

tf, RRIft h/i^*tjE«[ I qrttTIBft 1 4 0>«Ji:0>3lfiic 

[0 0 6 2] 
30 [ftl4] I qr = — a -sign(o>) 

[0 0 6 3] fcrtf U HUlSftl 4iC^oV^T, a lijEtO^ 
ftT-£>9, sign(co)fi. ^iiSo)^iE<Di:# r+ i j t 
*!K ^coi:^ r— i j tfcSHSrCfc*. *P5 

i£*Q>o*6*Hi: I co I jMJt£<01*/M* * ** ( I <* I < 
e) -CfcHtf, Mtfth/i-^ttiEffilqrli Toj tc^^^ 

/h**ffl[^^5i:#JCfi, ^5iSo>3&s Toj *r + 'D^3E 

ib it m tzmm h ^ ? stem i qr ^ ^ * s r -r 

[0 0 6 4] *W<^*tT#tlB3& s «lC««J-« b"C 

JVRKb h/U^ttiE« I qrli Toj 

[0 0 6 5] L/c^oT, ^ CO^ 4 H^S(-^^T 
tt. M^VhVH 2AS0»»f^*nTV>5ttlB-C. ^ 

ac*£«fB2 4^^tti^$tV)t^a* I q*tt, »»§B4 
8idTIq*-lqr (= I q*+ a -sign(co) ) (cMlE^ixT 

50 oTfi, a •sign(o>)-effiiESrAPx.-Cv>5^, l^iiE 
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13 

mm h/u^miEm i qr^^t^xz/^^^^ 

fc. *J|[»4 8^J:S«»t)IMt«>^»i:*6 0 Lfc 

tutxDmm&Bmx-z , jt^h^^T* id 

*, Iq*) Wt6/7v'^ ; e-^l l<^ii«tt«:ft 
[0 0 6 6] **5, r co^ 4 >T , _Lf2 

iciLtt), ±ie*2H16»ib^iii«i^ *wo3fetf 



/4 



[HI 2] «J6««t-tn£JL^<0««S:ttM"r5^:*<0 
Ll£] 3 ] *&m<om 2 3?*»«l-«5«»'<!7 — 

t§4] *n^^m3, 4 mrnmrn imz> mm ? - 

[ffr-^ffc^] 

11-^7^^^, 1 2— tMe^^ hVK 15 — 
tM£ h/u^-fci'lK l 6---[Uifte^ir>1^ l7—»:iS-fc 

>"0\ 2 4-»»*«afc»J£tt, 2 7, 2 8-Jfc««##J 
ffllfl (PIMM) , 3 1-«JC«I*WS«J 3 2-§ 
3 3 •••#T#M»ttIEttW- 3 6-2*i 

4 1, 4 2-t«tyt, 4 3---3*S/ 
2ffiffifl(SifegB* 4 5»-MMlW(M. 4 6-«5Sft* 
20 4 7-mkh/U^«jE«H-]l«B. 4 8-j«|t» 0 
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